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(54) ADAPTIVE WAVEFORM EQUAUZER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce square 
difference between a reference signal and an output 
level by calculating optimum number of taps and tap 
coefficient from the delay of the reflected wave of an 
input signal so as to change a digital filter to the 
optimum number of taps. 

SOLUTION: A delay calculation part 24 calculates the 
delay quantity of the reflected wave of the input signal 
from the input signal inputted to an input terminal 1 1 and 
the reference signal inputted to an input terminal 21. An 
optimum number of taps calculation part 25 calculates 
the optimal number of taps responding to the input 
signal from the delay quantity of the reflected wave of 
the calculated input signal and sends information on the 
optimum number of taps. Thereby a variable digital filter 
part 22 switches the number of the taps of the digital 
filter to the optimum number of taps and a waveform- 
equalized algorithm part 23 calculates the tap coefficient 
of the optimum number of taps and writes the tap 

coefficient in the variable digital filter part 22. Consequently the input signal is waveform- 
equalized by the optimum number of taps to reduce the square difference between the 
reference signal and the output level of the digital filter. 
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)Vy4j\^i^^k. -si^4i^if)i'y ^iv-SfUcTiXi^m^ 

WfW^<^WSi(r>'f -f =J-S')vy -( )i^9i)^t>^h^' a -J 

:>j*»^.J&3S^' '/ylSL<Di><7)^&iR-r^<mtii:t}^W0m 

z.hmM9 vy-WL-^v-^ t^%^. mt^d^^'vym. 

y y<7)mm<.zx 'o. y-'-i ^^■9)vy < )V3><ri9 -jy^^^ 
H-t S J: 3 1 L/C c: i: Sr^S fc-f Sit*:® 1 Wmms 

9)Vy ^)Ui't:^yra y^(,z^mLX^:S>'r'( i^^iV' 

yu -y 9 co^^i)> hwm^ -y ywLco t co^mia-t^ < Wi 
liiijirmmz.hmmis^'yywc-tuis'is'bi:-^^. mne 

*»'^coS3i:J' -yyc^mmizX y-U 'J^li'y ^ )V9(r> 

m^^wcn-thmi^wcnub . mmtt^hmix-fim^ 
<r>m^WL<r)m&t:n\^^hMma.%]mb i:mx.ti:i b 
b -ThUi^T^ 1 im<^mmimmit^. 

\,ys.\ii^ixtz^ y y^^^^m-h 9 y y<m^?iku 
t . ^ y r<sstg«gi5ict} tt h9-y ymwL<o^-(t&co 

^b imtfzz b sr^t -r i tm<7Mmmm 

im^yne] immtmzM-r^xtim^bms^m^b 

b. A^J^i^<0D/UifcA>/i>igJS^r:J' y7iaS-»ai-rs 

-yy^iH^b . Buie^^:? •y7^*»/^A:^fi-^ 
{cgJi^^ yrStSr^ai-ri.«ji^' yrl3c»:tt5g?i:. B? 

lesa^' •yriitci^jtELT^' •yris^^-ig-r€.^^7-'-f 
x^m^b ^-nm^bwm^ yy^b ^m^-^x 9 y ym 

SScSratllU^:J' yr{^S5:B5E^^~x-< i^:T/Uy ^ )VS 



mfi^m^<n/m^<r>'f'{-J9)\/y <)V9i(^t>*£hT ^ -J 
9 ivy ^ /vs^mb , mie«f!c<ox -f ->'^'yi'7 < >v9<r)^ 
■hi}^hm&i9yy^<r>%,<^i:mm-^<mh-hi:mm 
thSM^ vym^x^^^b^-t^. miMm^ yym. 

^\^99i.Zti\.^xmi^9 yyim\^^t^t^(rySM9 

yymmizx 0 , X -f 'J9)\^y )V9<r)9 -yy^^^ 
wthx 0 izLt:zbt:m&b-ri>imm6im(mm 

9i\^y 4 iv^^^yyu y 9 iz-i^mtx^h x -< 1^9 /i- 
y 4)V9^b. i«ne^J-SilL>t7-'-< if^ivy >i A'9<rrty 
yoy9(r>^-y)(r>o-hmM9yy%.cnh<r)^m'SK-t'<-< 
m^^i:m'omx.hm:M9 •'yym.^\y9 9 b^^^. m 
i^imk9 yy^^v9 9^i6\^xmiMm9 -yy^m.'^ 

^1^(00^.^9 'yy<r>Wmzi. 0 , ir< i^9)i'y -f }V9 

<r>9 yy^^^^-fh ^o\,z\^tz:Lb^'>mkb'thmiSs. 
)V9<nx-y)m^bw^mm)^hx-nm^<r>wMm.(^m 
•yywmmb. 'T<'J9)vy <)V9<r>x-yim.^b)ii-n 

9 •yy^^^%^\jmi.'r^-J9)Vy ^}V9\iZ^%^Lts 

w&mmwLTiv^') xj^ub ^muzz. b jr^t-r 

lafBi^ y 7l»fc:tS!V^:J' 'yymL<r>^y9 - 9 yyeOiiL 

mi:»t]i-t^^y9-9 yymii3b, i^mm^tTJUd^ 
oxM.^b^-k^. mmwmm<tT/i-^vx2.mizii\,^ 
xmssm9yyisnzmt-ty9-9'yy<D&.mi:mi 

LX 9 -y yWi^^-th iio^zLtzZb ^^Wib-Th^ 

cis^jsi 1 } msmmimmitrii'^'jxM.mi. m 

Wm9 yymi.zm\^^^J:9 •yyWL^M.\i!,-th^9 

•yy^\i!,Ub. imm^rjutfv XM.^bi:^^, m 
immHtTJu=f*jxj:.mzii\,^xmMi^9 yy&iz 

iE t BuiB-r ^ 'J9fl^y ^ /U9ff)^^^9 y yiz O^X^ 

i.x9'yywi^^-thi:oizLtzzbi:nmb-rhm 

^ff)R9m(^mmt:»iii-ttmm&MiiiSib imttzz 
b imsLb-ri>m^m9gmcomfi^m&mt^. 
[i««jsi 3 1 «fie3is»aia5«, -^m^smmiti 

b.m9 y r^sci^SBfcitjJt & 9 y yism<^im<n 
m^t>e>x:hm^<r>KmL<rMm^n\ii-ri>^mM.ii^ 
Ub t:mx.fzz b i:'mmb-thmim9W&<^m5mL 
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itin\iithD/\2]m\^^t. B5fEA:»3fl#<0D/u 

tutus'^ ti)- (^nn. l/z^ v r^st t rnmsm 9 y 

7Wm&Tmiif>:f:iSM9 y ymt SrfflV^-C lifie-r -f 

lea® 9 -y y^izm ^9 -y r^sc^o-fe y^-^y y<r>iiL 

ifflftis^' yy^izm^^^9 yy^inta-t^^m^ 
mmmmtr/i-^v xj^mz)i\,^xmmm9 -y y-mz 

JEBtfiiSx -f -J9)Uy ^jU9(OT^^^9 yyizoirX:^ 
[000 1] 

mmLxm^^m.'j'-^-\ti>'T ^ -J9)vy ^)V9^^-^i> 
mm\m^zm-h. 

[0002] 

[(s!*<7)i$^g] iS^. DAT i^'^yUit-X-f :tT- 

hW&mL^^ifm.^t:>itx\^h. 

[0003] ^<r)'imm'mmzM.\^h\^':>ts:^<r>io 

den 

_ oc 

d C i 

[0011] JKOI&ItntC^J' yrmSrMSiLT^^Wffi 

m!ii^\,z\i^}^-))\y^v}LY'jyxn-^ivy ^t\^9(n 



i: Lx. n^m^^m ^^-t i^9)vm^^i mi i 

[0004] ±ie. u»com!m\^mm^t^t 
mtii. mi iiZ7fctx^^^><Difihr>ti. mmm 

h, mi nzt5\>^x. ii\i'fi'J9)\^xi)m,^kx^ 
-Thxij^^f-. i2\iw^mmm^ixrzT i'J^ivm 

^k\i^^-rh\^^m-. 13kt3 9yr<DV^y:^^^- 
^li'y ^Jl-^. 14 im^cr,9 -y r^itOffl 2:1 Bi&t & 

Sraji^j^s^aift^iiiffi. leti^' yr^^jm^'T)® 
m^rmtfz^izmi. v y hiJ^^^^Sfis^nisst^aj 

:fj-rtmcm^m&X'hi>. tfz. hyyxy^-^fuy 

4JU913i:m^tl3Himms. 13 2«^'yr 

^^(^mn.^. i3 3(immm^cr>m»^X'hi>. 
[0005] OT. 0 1 1 ^mm Lx . ±Mm^<7)mm 
m.fA}mim(^mifiz'^^^xmm-th. t-r. mj^tix 

y^;U9i 3X'm'(t^fifzm^*^iii:fjm^i 2A>«^ai:'3 
$tih. h^yxy<-^juy ^JU9 1 3«oAaJ:'3fi-^o 
W^iCJi. 9 yy^i:2N+l. ^•^'yr^aSrCj, 

x:fjm^M¥ik x„ t-rht.<$:^mi:i <m*)-cs> 

[00061 

laii 

N 

Yk ~ £Cj *Xk-i 

J--N 

[000 7] dClT. Xk-i {i:X„ vmrt) . ZcoX 

tiiijm^i:m\'^xmListmm^i 5-c-<i, ix<r>xd^j:m 

dn t-f-ht. mmtii:^U'<f\^th^yxj<-^ji'y ^ 

)V9 l3<D^^iy^VtcOZ3mM.ei, 2 iXtfOsC 

[0008] 
[%2] 

[00091 -ecl-C'. Ck $-/h$<t-S(C{4, KSrCk 

3 3 tc<l:0^i^^>ix4<7)T\ 

[00101 

[|3C3] 

2 S X k-, • e k 

k - I 

[00 1 21 



(4) 



WIS^9-46275 



(00131 ±iB«!3l«o^{=ffi;^iT=5r;S^tL 

[00 141 

^l^hx■nm^^zm\:.fzwm^J:9 •yy^^'S.i^-ttmm^ 

55^186=5: "J^x-f -f yl'^'gPi: . ^^^-r ^ /^ 

)vy 4 li^^mzm^^^isummtTii^^uxj^ut 

x.tzzbi:W&it'rhij<r>x'hh. 

[ 0 0 1 5 1 ^^c, ^wmxhmiLmmmtmi. 

(cfi. if '/yfSLti^wm<^m.<r)y'4i^^')Vy4)Vifi}^ 
ty^stf^'J^ii-y ^tvi'^t. f^'J^ivy^ii'^^ 
<r>di-h(oo %mm 9 -y t^co i.cnizm'jmti.mmif'-/ 
ra-feWi?:?t*^^in, mm^ •yy'mMtiim^(><Dm 

mi^yye^WzJiO. SM9 yy^-kl^9^'l,zt3UX 

msLt-rti><r)X'hh, 

[ 0 0 1 6 1 ^ftmizxhmjmmjmitssii. 

i>9)Vy 4 t . ^yvu y \.z%m LTtrx -f 'J 9 
)vy A)V9<n%-h<r)o%^9 •'yym.<r>\><r>\izm^mx. 
?>mmf' yy^-tu9i^b^is^, mMi9 yy-mMtass 
t^t3<nm&9 y y<rmm\^x o , ear? y y^^ \^99 

l,z^\.'^Xir-{-J9)Vy 'itV9<r>9-fym.^^S:^^h. L 

c 0 01 7 1 ^fc. iiFmyi,\.zi.hmmk^m\m\t, 

tzztt:'mit'r?>ije^x'h?>. 
[ 0 0 1 8 1 in:. :^^mizii,msm.mmi^Sit. 



mmt^'^^'K nm^tttz:}^ •yr^m^^-thf' -yy 
^m^S6b. mf'-yym^i^mztn^hi^"/ymL 

[ 0 0 1 9 1 i^c, *fiBjfc J: tmftmm&mLmi. 

xuitMiH^t. xi3m^(^D/vtti)^(>ti!^m^9 yy 
m^nta-thiim^ yy^tiimt. •yym.ii^i^ 
x:nmmzMm^j:9 -y 7igt?rmaj-r^S3a^ yy-frnta 

set , MMi' yyflUzMmLX 9 xT^^^^M^fig^^ 

(^xtim^biii:^m^k&mi^ •yymti:m\'^x 1$' yy 

izm^^jMjfmmtT/l'^VXJ^S^t Srfiii.^c: i: S-!Nf 
mb-t^i>cr>X'h?>. 

[0 0 20 1 A fz. ^mmz^ hmmmmmmmii. 

±!e<7)BWS:ji^-r§?t4b. -^^^'J^/uy-aU^^Sli 

i^^^x-f v-'rJ'/l^^-f ;P^'gPfc. i/'^/P^-f/UrJ-gf 
<r>^lJ<r>d ioWm^ y 7lgCC0t<0(cW3#;t 4*®:? y 
7lgt-feU:?^'i:iS:^;^i^, gjSrJ' >y7lS®aia5*>/i.<7)gJg 
^ yy<r)mm^zX O , g®^' ■yrSc-bl^^rJ'tCtiV^TT-' 

[0021 1 ^^c. *I^B«tCj:^jSieMiS?^^-fb§s«. 
±K£0S(Kj5:«B!c,-f ^s^^'rU l^'if/Uy ^ fUi^^ 

i)K r -f i^J^fUy 4)Vi^ t:^yy\=i -y ^ l,z^m Ltzy-' -f 
-9-:rya «y^k:^i-ifi|LJt7''f 

•y7lK-b^^:J'i:Sr#^, fiiSrJ' y TlSSCUiSS 

i)>k<7>sm9 '7y<rmmtzx*) . ear^' yTia-feu^'^' 

fzd b i:nmb-thi,<7)X'3f>i>. 
( 0 0 2 2 1 , J: -&iSl!!3e«^tHbS«. 

<D^Mm.<r>7m^:m.tii-thmmw.tii^b , a:'3«-^<^r 

S*«[«iiffi*»^.A:»3fi^tc*Et3t«ia^r^ y TtSJr^ai 

■r^&m:!' yy-mM-ia^b . f4iy'9)Uy4fU9(r>X:fl 

fi#fcai:'j«^*>^w-»L/c^ yr^atsa^ yrst 

■thhcnX'hh, 

[ 0 0 2 3 1 i^c- J: -siiiEMayg^-fbSiti, 

Uif. S y yiSAZVt\' ■> ^' y r fi^SO-fe V9-9 yy 
<0{aS5:SaJ-rS-fe>:^-:J' yr»tBg8i:, ^J^tT 

xmm9yymzmt-^y-9—9 •yy<r>{mi:nmix 
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c 0 0 2 4 ] t , ^^mzxhmimMmmLi^^i. 

C 0 0 2 5 ] ilf^ , *%B3{C J: -i.5SfJMSye^bS§«, 

tiZbi:'mLb-ti>i:><r>X'h^, 
[0026] ^tz. ^^mizxi>m}$mmmitmt. 

ma^mub . v rmn^mza^^h ^ y -nm. 

WmM.\mb^mi.tz^b^W^b^h%>vyv^h, 

[ 0 0 2 7 ] ^^c. ^^mzi^hm^wmm^mt. 

■r )V9<r>X-i}^%bWmm%bti>hmK-n 
fi^OD/UJtS:Sraj-ri,D/Uit^aigPi:, K-h^^ 

<r>\>/\i)ich-t>x-nm^kz.s^w£9 -y^igtjrsm-r^'^- 
<r>x-hm^b^-nm^bti^iom%\^fz^ yy-wi^bmrn. 

^)V7 -f ;l^^(c»#atr'^# ^ -yrffiScSr^aj-r&iSJSB 
<r>X'hh. 

[0028] ^fc. isiij^aaB^ksti. 

aa^' •yTilttCtKlr^:?' •yrmo-fey^J'-rJ' -yr 
jUzfU XM.Ub i:is?i: WMmtr/l^d- 'J XM,mzti\.^ 

xm.m9y i: -fe >- ^ - -y -r(r>im.i^m lx 
^•yTWL^«l^t Lfz:ibt:mWib-ti>i><r>X'hi>. 

[0029] t.tz, ^?m\izxhmssmmm^mi. 
±ieoswsra^-rsit46, mmmm^trji'^'jxi^ 
mK msi^yy^izm^-m^j^-yy^iniii-rhT- 
y Tiaacaiaj b , mmFitrfu^fj XA^b Sr-ir 
iAmmitrfi^::fvxAmz}5\,^xmm^'yzmiz!Si 

tx-f i^':J';l'7.fyl'^'«0T^^r:J' yrtC0l:A^JtT^' 
•yTlSSr^i: LtzZbimmb-tti><7>X'hh. 
[0030] *%B3{CJ:S®JCM»»^-ft;S<±. Ja±Sl 
tfz X 0 izmm LfzZbizJ:>o. rmmtS^izirti-h 



[003 1] 

[00321 OT, ai#aBH. 0 1 TblES 1 0tc«-:J 
*5f6B3<^|gl7^^IS4i7)SIJfecOJB.S(ct5tt«.SUES 

Tmmc^^wmzmmh, 0Hi*%Hjomi<^ii 

0 2 Mm 1 {c^-rnj^T^ i^'^/i'^ -< /p^'ggcop 
$i^««<7)— 011$:^-^ ro ■/ s , 0 3 1 {c^-r^ 

0 y i^m. mA \m i tcs^i-ssacmspcT)^;^^:^^^ 
[ 0 0 3 3 ] ^/c. 0 5{ia 1 {c^-rsssttfigpcopiffl 

^r«*<Offi<J50ll5r^yo>y^B, H6Ji2|s:?6aB<7)m2 

t3-y^m. 07<±2ts:|%Bjom3c7)|ISfic7)Jg®tc:t><t-5.a 
Jt^a»^-(kS£0«JSSr^-rya -y 08^127 

^■r y a . 0 9 7 i,z^-tm)m.mmtTfUd^ 

s<7)«^$r ^-r y o -y mx'h h . 
[0034] C3%Bjc7)m 1 (rfm^cmm ^-r, s i ^ 

\t'f'ii^^)vx-nm^ (WT, A:^^l^tv^3) ^x-n 

^X-h^hX-h^. 1 2Jiai:*34&?. 2 2{±^' y7ta: 

gp. 2 3<i"r^^7-'-f>'':J';P7'f;P^'gP£OA:^fi-^i:{i5:*j 
fi-f-i:«3iS:J' -yTl&i: Jrffll^T:? -yr^iSTmajL-f-^^ 
y^'f^^-BTSf-r ^ -f ;l':5'g6{c«#atf«^J^ 

^trypd" 'J XASS, 2 4 Jix -f =J^)Vy ^ fi-^UeoX 

:fjm^bmmm^bi}>i^x:fjm^<ommer)m&^ntii 
■t^mmma^. 2 5iix:hm^<^mm(r>mm*^hx 

[003 5] JJcfc, iai«:#SSLT. 

■rs. ti-r, mim<ommi!)m'^^x^m^i;^x:hii^ 

1 it^A:^^/!*. A:'3$ix^A:>j«^t4A:>j^i i 

*^^>a®»ttJSP2 4{C3M/^iX^. iiS»aigP2 4t=fcV% 
•C, -5-cOA:^3fi^OK««^«OjI®^ScaiL. ^cr,Mm<r> 

mni:»m:!' yy-mf-tii^2 5izmi>. aa^' yTiast 

-b>^'-:J' y7-c7){aa$rci:-r^i:, fiSrJ' yTtacm 

<i. ca4 D tci o^y>'?>*ti>. 

[0036] 

m4] 
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in=c + d 

[0 0 371 ^Lx. SMi^ yy^iomm^-^i^ -< 'J 

WmmtT)Vrr^)XM.^2 3X'\i. 
)l'^^2 2\Zii\^XmmitTlVzI^}XM,^2 3i}^h<r> 

c 0 0 3 8 ] liiT. m2R-{/m3i^m Lx.mi tc^ 

^^^x -f -f )V^U 2 2 coPSffl^^^ofi^ytc-? 

■r. H2tcij>,^T. 1 nmmmtmzm-?>A:n^ 

3 HiMMi}' 'yy-m.M.lii&^i}^i^cOX:fjiQ^. 1 2t± 
aj:»J«^. 3 2{±S^<0:J' /7lSO^^rS1^<0x-< 

3 3«ift3a^ yrS[-b^i?:J'T'fe?., 
[ 0 0 3 9 ] <J:(c , H 2 Sr#gg tT , *»*^-g>^^7-' -< 

^)vy 4)\^^^2 2<r>Wi^<^'o\^xmmi-i>. s-r. a 
mm!^m\i.zK-n m^zwmis' -y y^^u^ ^ 3 

3fc:a5*$*i*. A:*J«8^3l3&>/i>sa[:? >y7ta 

cOfflf^gA^ga:? -y 1/ 3 3 13^* LT A:'3 ? *i 
«®i' y7lBc-lr^^:J'3 3{±, ^<7>^:nff>tiib\,z^ 

y >!)\^^i:^-th. 

10040] t.tz. 032r#B8UT. mUZT^-t"^^ 
-f ;P:}'SB2 2<OSPmfll^<Offi<O0||fc:ov^T 

m?i^-th.m3\,zii\,^x. \ mmmitmznthx 

3 lJiSa:y-yr^^aiSB3&»'i><7)A:»3«S^^, 1 
2 «a:^j«8^ , 4 1 o y (c^j-sij UiS5»JtcS?^ 

L;tx-f 3 3«fi®:J' y7tS-bU^'^' 

10 0 4 11 iJctC. 03 5-#BgLT, -( v'' 

:5'/l.7-fyl.:5'gP2 2<OBmcoUTittH3-r^. fT, A 
ii^=f- 1 1 *>'?>iSJiJ{c«g!^ixfv:e^<7)7^ ^ i^i^ivy a 
)V9^zn\^Knm^t'^X-n^ft. #x -r S/rJ^^l-^ -< /P:? 
<0ai:>J*»^.fiii:?-yr»-feU'^^'3 3tC«^$ix&. - 

A:»3«^ 3 1 ^^(^ftsj:? yrscow^SA^aa^ /r 
'm.^v99 33\.zn\.xK-yi^in.h. 

-J^)Vy ^)V9^WSK\., &m^ yym-^l^::^i$'3 3X' 

[ 0 0 4 2 1 »:tc, 134 $:#BgLT . 0 1 tZTjk-tmmM 
ffiSS 2 4 «SfM=5:«(£<o-0«(cooTiKBfrr i. . 04 ?r 



tcfev^T. 1 i<±»3g^tsicj*-rsA*e^$-A:>3-r 

A:ft-t2.A:^»s^, 5 l{ifl[^±SL7taS*i^#tf^t-^?• 
fiiS^'•yra^alg|52 5tcai:ti-r.&ai:'33i8^. . 5 2»i 

[0043] OT. 04 5r#!i[Lr . *-*»sa®^aia5 

mmm\:Mi^izm-hxtim^i)<At)^tih. ^lx, x 

:>3«S^2l^^{iS^^fi^*^A:»3$i^&. -e<7)2o<?)ft^ 
tt04{c^-rJ:dtc, 3mM.tii^2 4erm^ntii^5 2 
izA:h^ti. ^zX'^ti(>2-:>(r>m^<^m»tfiMiii^ti 

s. -t<oi^^{ijis»»aia?5 3tcA:»3$ii. mmmM 

ajgP5 3 (ctJUTlBJ-<^#5ra5:»-tcA*«-^Rftf« 

[00441 05$:#BgUT. 01tCS^-rjI®m 

aigP2 4<7)P|i:5r^S^<7)ffeOfl?iJ(coi^Ti^BJ-r-&. . 0 
5(CfcV'>T, 6 m^Jg^'fl:r;Pn'i;XjUg52 3*>^,<7) 
^ •yT^^comm?:X^-thX:fjtQ'¥-. 5 1 W^ffiLTt 

asfii^-t-tffi^srsa^j' •yyiSLM.aiU2 5 k:aj:*j-r* 

ai:'3^rF. 6 214:? y 7-«^<7)^^tg^mai-r -I. ^yr 
«ia^a5, 5 3j±A:'3«-^<oR*f«[c7)iiffifi^»aj-r 

[ 0 0 4 5 1 JilT. 0 5 ^#B^ L T , mmMtH^ 

2 4cr)mmz-:>\.^xmm-t^. tr. igimm^m<^Aij 

'JXAg52 3-Cl§^$ix;t^*{bSst;isv^T^J^^I: 

< , m^&mt Lx . :^m.m(r)mmx'U. 2 0 0 0 7^- 

r^aBSf^SiSS-fflV^fc) CC, ^'•yr^<^)ffi?fiS-a9B^ 
■fbT;P:3' K XASP 2 3 *^ ^> y r ^Sc^SS 6 2 l,ZX:n 
LT^'«yr«fSci&l£«-r-&. -E-LT, y r fl51Bti£«gP 

6 2 y yi^^t^im^um-r^ . sga^ajai 5 

3 ^^J^^^T{4, •yrffiStiO^^^kS*-'::*:^ c^^- -y rc7){5 
[0046] JJLhiiBg Lfc J: 3 *Sltt<^JgjBt= in 

x:hm^comMWL<^m?:Miii-ri>mmniii^t , xii 
m^<nmM^<rym&i.z x ^ x A:^«#ofiia:? -y 7i@t«: 

»:ai-rSfiMr5' yriSc^ttigPi:, fi®^ yT-IStOT^^ i^' 
if ivy 4 )V9 Jr^^^x ^ 'J^ivy ^jv^^t. ^M^' 
•yyfSL<m.m^tT)VTfV XM.Ut SrISttS ^ i: C J: -5 
T, iS}^^-fbf5{cW^^A:']fi-^(coi^-CS®^:J' y7' 

[0047] i^^W.2<rymL</)mm'} laT. 06 5- 
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[0 04 8] Sfc. 12(±ai^3^. 2 2{S^' yrSc5: 

TH':^ y X^SB . 2 5 (i A:^Jfi-^tOKat«cOii@*» A 
^ajgi5T'J)0. m±{4ai<7)1f«i:|aia^rt>C7)T'S)&. 

[ 0 0 4 9 ] 0 6 {2^-r2|s:fiB8<?5^ 2 <nmi<7mmizii 

ti. a®»tt}gc2 4^fl6ffl-^-ric. «9^^bi§^<oA^j 
ft-^fc«i«ifi-^fc (cj: oTA:'3ft#oD/uit^a[ai-r 

^ y na^majTs^ejs^j' y namaiSP 7 3 1 sr^ffl t 

[ 0 0 5 0 1 iJclC. 126 2r#Bg LT . *^Hfl<7)lg2 <^ 

■t^o ^-r. A:»3^i i(cA:'3$^i^cjS[J^^kS'v<7) 
A:>3fl-^«D/UJt»aia57 2(CA*$iX-S.. D/UJt 

S[aig57 2(ct>v^T. ■t<7)X:bm^<^r>yumm^ 

[00 5 11 

[lasi 

D/U=2 0 • 1 og.ol X. / (x-d) I 

[0052] -eOD/UJtiOffi^g^^^ -/rT^aigS 
7 3^:^1.. -e-OD/Uit<0ffi$g*»4>. ^^^J' yTia 
S:!£MI:5' y7lft^aia{7 3-cmai^S. «3S:J' ynaSr 

^>^-:^ yy<r>mS^cft&k, «@^''y7^imi 

[00531 

me] 

m=c +T 

[ 0 0 5 4 1 •y7iaScaiSS2 StCfcV^TfkJS:? -y 

l^T t , si^y-' -f i/r^/P^ ^ ;U:J'gP2 2 cO^^^tiB 2S. 
[0055] VXtc^mPMcT)^ o {c, *ll*feCT{c J:njf . 

«[je^-fi:s^<oA^jti-^tsJ«i«-^fc izji^xxtim^ 

<0D/UJt«rmaj-r6D/UJt®aJSSi:, A:^Jfi#<!OD 



aJi:. ^^^^^r^'•y71R*»^>giS>•y:71RS:maJ■rSgJS 

iftttSdticJcoT. jj«g^bS'vcoA;bfi-^c«ig^r 
^'•y718t■CWIN^:S:^T^^^:*^T-#, Sinm-to^ 

[00561 C%DB<7)|g3i7)||J6<^jg®3 mT. 07 1: 
#BgLT. 2|s:|%H«om3<7)||MO?^®{2*i{t.&3ili^«^ 

cr>^(mmi.zii\'fhmimm&mm<^m^i:^-ty 
xi '/^mx'ibh. 07fctjv^-c. 1 nmm^^^^izn 

)v^^-rhmmm^^x-h-thx-h^. i 2»i:ai:^J!g 

t i^i^x:hm^<Dmtmcr>mm^»iii-r&mmm.tii^. 

2 5liX:hm^<o^Wi<7)^i}>^X:hm^^izftii:.i::m 

jSKt^' •y^igt^-^aj-r^ejg^' y TigtacajsPT-fc^t . 
JiLh«0 1 (7)m^ tmm^i^<^xhi>. 
[00571^7 tc:^-r*^Bjco^ 3 (^mmcommiza 

-f i^^'yi^^ -f ;u^Slt2 2e9fti5 0tciiHr<?3x 

rf y 2 3 co^i? 0 tfiM:^' y T^Srffl V -^T X -f i^' 
>f yP^J'SJiOtJ' y y^t:^^i, Xotz LtimfUm 
imitTii^ 'J XASP 8 2 Srfigffl L ^ i: -C'fc , 
[0058] 07 S-#P.LT , ^%m<r>m3<7)m 
i^<r>^m\,ztn-fhmmwmm\\L^(^mi^\<z':>\,\xmm 
•th. t-r. x:hm'i ii)^t>commHt^(izm-&x 
:nm^h.x:h^=F2 1 t^f^crm^^m^tizx 9±fB*% 

«i524atxeii:j'-y7-aa[aj«iJ2 5-ci=fv\ x:hm^<r> 

8 2{i^<o«a:J' yymz^txmm^trfu^oxj^, 

mmmitDv^ xM.us2t1.zxy) . mm^ -/ Ttsic 

1 0 0 5 9 1 WT, mSRXm9 ^mULX , B7tc^ 
■r®J5E«?^^l:r;Prf UXAgi58 2(nwm:m^m^z-:> 

V^TiJ^H^^. ^-r. 08«OWCfcV^T. 9 1(i«M:J' 
•vy^^^2 51}-h</iX^^. 9 2{ix -f 'J^fVy 
-f /U^'SSS 1 '\om:bS^, 9 3 JiSSf^' y 7^t9$g$r 
^ftr, -by^-:?' yroffiS5rfl[ai-r^-fe>'^-^'-y 

r^ail*. 2 3<iA:'3fi#i:ai::'3<i-^t-bv:5'-^' yT 
<ofi[ai:Srfflt^T-e<o-fe>'^'-:J' •yy<mm.\,znf(it h 

[00601 »:tc. E8$:#BgLt. 08coWct>tt* 

aicaoBtf-fbryi/d-'j XAgBs 2«i^rf^(c-p^,^Tg^B^■r 
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[006 1] 

ia7] 

c=N — in 

[0062] C:cOid{CLT*tf»t-fe>':J'-^'yTC0{a 

Sc<offif#S:ayB^t;r;i'd'uxAg?2 3tc:jM'9. -f-co 

4, ^ _ ^ .y T-cofis c ><zmmLrzw&mtT>v tfux 
-i. 5r jftjeiHkr;!^ u XAgp 2 3 Ti©s L . ^tiizmm 

[00 6 3] 139 5:#B3LT, ia9c7)^J{c:iD<t-& 

SB, 2 3WA:>J«-^i:ai*fi-^i:^^-y7tSffi?8i:S: 
[00 641 09^#BSLT, m9cr,mi.ZiH^h 

mmmmtTii- v x^gp s 2 oDi&f^tcov ^-c siBfl-r 

6, i-r, A:'3^1^9 1 {cajS^ y7lSflraigP2 5i)-h 
OftiirJ' yTaWfgSrA^jL. y TlStSaiSP 1 0 

1 fc:t}UTTie<^5^ Ca8D tcJrO. ^^^ yy^i: 

[0065] 
[^8] 

1 =N-in 

[00 6 6] ^<7)J;9fc:fC*y>Jt^^' y7^1 <J5« 

^mmmitT/i^^ vxA&2 3v^L. ^tnzmubt 
fzS'yymi^f^i^i'ii^y'SfVi'^&wz^-nLXWL 
m^y yWAzma LtzmS-i:'^ 3 J: a tc L^c ^ t tc i 

XAgS 8 2 1 J: o T , -y Tt&tCiB t ^SflJ^riSfc 

[0067] U±<OJ: 9 (c. *IIM0>Jtc . 
'fkS'^OA:>jfi#tc J: A^fi^coUffiS-sai-r&S 
SStasasfc. A:*)fl#<ORS*Jft<oaMtwJ:oTA*fi^ 



<Ogii:? y7lSS-»a}-rSSir:5'-y7lB:®aiSBi:. gjS 

9 yywuzmn^n^Ltz'Sf yymi^m^^x . x-fi-' 
:i^)XM.ut. mn<r>ft=J9)vy^)i^9b^m'rhz 

[00681 {.wmy^A <^iiisoj^® D wt, m i o 
i^m^x. iifmyi<r>^A<r>mi^<nmw.zii\^hmm 
wm^^<m^\iz^\^xw(m-h. m\ ^M^wm 

■ryoy^0T'j>&. 0lo{^iiv^T, 1 wtw^m^ 

^\iznthX-hm^^K-h^hXn'^=i-. 7 1 JiD/u 
ib<OScttJ(c:'^^:a««fifi-f-5-A:^3-r«»A:^JS^, 1 2»4 
^■nWt. 2 5 J±A* fi^OSSt^cOgffi*> ^> Ai^Jft^ 

•yra^flEai-r-s.iaa:? >y Ttascaj 

SS. 8U43l^<7)7?^i;:J';U7^;P:J^g5, 8 2{4fiiS:J' 
•y:7lgcS:fflv^Tx -f -f )V9U(r>9 y 7'aSr^ 

[00691 fj±\im7iZ7frr^m<^s<rtmtmm 
BKfciBiaitc. a®s[ajsi52 4S-fieffl-y-r. D/uifcaLas 

7 2 ^ItN'igi^^ y TStfltaigP 7 3 ^fitffl t /v: >! i: T'J> 
357 3{4, m20|IMc7)}g®T'iaBJL^crt«i:|5|«^«I 

f^?:^f^\ -e^offeiOXo y^^ti, m7 iz5jk-t^^B^<r>m 

3 (7)mm<^mmx'mm Ltzt^mt n^^ttf^^^f a c: t 

[00701 liLh. UiBBL/c <£ d tc*^<7)jg.®{- iir 
tf. ^»^-fLfg'^<0A:tlfi^i:S«|lfi-f-i:tcJ;o-CA:>3 
fI-^<^)D/Uit5:»aj-rSD/Uit»aiSiIi:, A^Jfl^ 

<7)D/-ujt*-f>ig>s;5r^ yymi:M.tii-rh'jm9 yym 
nmut. 'jm^j:^ -yy^^^hmm^ -yy^inta^^ 

SM:f yymn^Ut . SMS^ y 7'aSrfflV^Tx -f 

^ /I'^orj' yTi&sr^-r saa^kr/n/'y XA 

T . mmmim^<r>x:hmm.zm.m^j:9 y xa-cisg^ 

tn^X'^h. 
[007 1 1 

mmtm^] ^^mzx?,mmmimmtsiii. vxt 
mmLfzXoizm&L. i&mmitmzm-^A:hm^i)- 
i^xtim^(r>mMm.<r>7m?:mmn.tiiSiX'MiiiL, 

ntiiSiX'^ibfiX:hm^<r>!miiL<7)m^i)^^Xfjm^iz 
mLfz&M^j::^ •yXStSrgiSrJ' y 7lS»aiSPtC*5V^TSC 
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ajJMjs^^bs&iiJS-r & c t s . 2 2 

CHBOSm^rlJiBB] 2 3 

^^b§I^O*Sfi£^^-t 7-0 -y ^ 0 2 5 

{ la 2 3 @ 1 tc^-r^^^r i'':?';!'^ ^ ;i'^'g|5<7)p«l^: 3 1 

«^<0— 0!?r*-r yo -y ^' 0 3 2 

(03 3 H 1 iz^-r-^T^ i^i^ivy )VifU<7mm*j: 3 3 

mm,<r}^<r>mt:9r^-ty^ y ^ 0 4 1 

[04 1 0 1 t^-ra®»a}gf<^»«e^rflifig<o-0!is-^ 5 1 

■r7"Dy:70 5 2 

1 0 5 3 0 1 \iZ7rrrm}m\&^<r)mm^j:mWi(7m(r>mt: 5 3 
:^-frOy^0 6 1 

[063 ^%m<^^ 2 cO^tOJgffitCfc tt-&3SU^i!Jg^ 6 2 

^kn^oms-^i-y o •/ ^ 0 7 1 

[07 3 ^^m<r>w.3<7)mM<^mmi.zii^'thmsmm^ 1 2 

^k«<^BKSr*-r7'D ^' 0 7 3 

[08 3 mi\.z5r<^m'mMmLr)Vd[^) xj>mmm s 1 

=Sfffl«<7)-fi^2r*-r:/a -y ^ 0 8 2 

[09307 fcr^-rjafeasK^kr/ud- 1» xj^mmm 9 1 

^«^<7>fl!lc7)M$r^-r:/D y ^70 9 2 

[0103 ^w^comA comm<7)mmi,zi3i^hmjiimm 9 3 

mmit^<r>m&?:^-rra y^m 101 

[01 i]fie*<oau^aae^ks«ofltfi£0!i?>^:/D 131 mm^ 

v^m 132 sflLs 

[«F-^OiJiBfl3 133 JD»S 

1 1 x-nwf- 



•fe>-^'-:i'yr»ajgS 
^SrJ'yT^SCaigP 



[023 

— 2 2 •W-»f**7-f**» 



V 



1 1 



rJTTsi 

• * • I I 



3 1 



I 1 3 5 



3 2 ttafiK>5^<S>^IV7^/V^ 



12 



1 

A* 



[03] 

— 22 iws'-i *J9iUVA n^u 



33 



n 



3 1 
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1 1 A*«B^ 



n 



:t X. 



2 2 



2 4 



t 2 ffi*JS?- 



2 3 



2 5 



2 1 A:fjm=F m^m^) 



1 1 A**B=F 



5 2 



2 I A:biST 



5 3 



2 4 



I 



7? 



5 

-* (:Bn&^'yZf& 



6 1 A*«rF 

i 



6 2 5 3 -v^ ^ 



2 4 iiSSimaK 





if 'J y mi 






^ — * 


— » 



5 
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1 1 Al^JSrP 

^ 



r 



H D/Ult 



7 1 AJ3m=F 



2 2 



7 3 



1 2 




2 3 



2 5 



[071 



1 1 x^m- 

I — 



n 




M il 



If 



2 4 



2 5 



2 1 A:^«S^ 
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8 2 5BStii$Mm{t7Jl^*jXA& 
2 3 



r 



9 1 A*«^ 



7^ 



I 9 2 

. mtjsi^zf. 



[@9] 



1 0 



/-8 2 jaCi(»l5ll<b7^P:fJXAi^ 



9 1 Atl^'F 



9 2 



[010] 



1 1 7<^m=F 

I 



r 



r 





D/Uit 













8 1 



8 2 



7 3 



2 5 



1 2 
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[^11] 
1 3 h'7>^^<-V-Jly-{Jli> 



n A* 



r' 


1 3 1 




1 3 1 






— > 


il 






m 






M 
SS 






1 3 2 
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1 3 2 




1 3 2 




1 4 
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